C O R R E S P O N D E N C E
cells have a mutator phenotype, we considered the possibility that the differential responses of these cells to DNA-damaging agents could be linked to phenotypic traits other than MMR. We therefore examined the response to ionizing radiation of the strictly isogenic 293T La + and 293T Lα -cell pair, in which the MMR-proficient 293T Lα + cells differ from the MMR-deficient 293T Lα -cells solely by expression of the MMR protein MLH1 (ref. 8) and in which switching the MMR status does not involve clonal selection. We exposed the 293T Lα + and 293T Lα -cells to ionizing radiation and monitored their viability and progress through the cell cycle for 72 h. Ionizing radiation arrested both cell types in G2-M after ∼20 h, and we observed no differences in clonogenic survival (data not shown). We also observed no MMR-dependent differences in phosphorylation of the checkpoint kinases CHK1 and CHK2 (activation of which is required for triggering the arrest; Fig. 1a) , of NBS1 (data not shown) or of BRCA1 (implicated in the processing of ionizing radiation-induced strand breaks; Fig. 1a) . Thus, the MMR status per se did not affect DNA damage signaling in these cells.
We observed no MMR-dependent differences in early post-translational modification of CHK2 in other matched MMR-proficient and -deficient cell line pairs (Fig. 1b) , some of which were also used by Brown and colleagues 7 . When we measured radiation-resistant DNA synthesis in some of these cell lines, we also observed no MMRdependent differences (Fig. 1c) . Although the clones used in our laboratory may not be identical to those examined by Brown et al. 7 , analysis of extracts of our cell lines showed that MMR protein levels (Fig. 1a,b) and MMR capacity measured by an in vitro MMR assay 8 (data not shown) correlated with their MMR status.
Ionizing radiation induces different types of damage in DNA. The most common by far is oxidation and fragmentation of DNA bases, and the MMR system is involved in processing 8-oxoguanosines (GOs) incorporated into DNA during replication 9 . This type of damage could only signal during the S phase, however, which is inconsistent with the experimental findings, given that the cells analyzed by Brown et al. 7 were confluent. It seems more likely that any differences in ionizing radiation-induced DNA damage signaling should be linked with the processing of double-strand breaks, the most deleterious kinds of ionizing radiation-induced DNA damage, as they are processed by recombination, a process in which MMR is involved 1 . Because we observed no differences in our strictly isogenic cell system, however, MMR does not seem to be required to repair ionizing radiation-induced cytotoxic doublestrand breaks. This implies that the small differences in response to ionizing radiation described by others were linked either with small variations in experimental procedures or with phenotypic traits of MMR-deficient cells other than MMR.
C O R R E S P O N D E N C E -In reply
Work from our laboratories showed that MMR-deficient cells had defective activation of the S-phase checkpoint and that this correlated with diminished activation of Chk2 in response to ionizing radiation 1 Ionizing radiation induces a wide spectrum of damage in DNA, including base oxidation and damage to the phosphodiester backbone resulting in single-and double-strand breaks. We stated that we were unsure of the exact nature of the ionizing radiation-induced lesion(s) recognized by MMR but suggested that the presence of the oxidized purine GO could trigger assembly of an MMR complex. This possibility is supported, in part, by the observation that MSH2-MSH6 heterodimers bind to both GO:C and postreplicative GO:A base pairs in vitro 8 . A recent report indicates that oxidation of free nucleotide pools is an important source of GO 9 but does not exclude the possibility that oxidation of guanine to GO occurs in situ in DNA.
Moreover, the work of Chen and colleagues indicates that GO is detectable in genomic DNA shortly after irradiation of mitotically synchronized and asynchronous cells 10 . As our S-phase checkpoint assay positively indicated DNA synthesis in irradiated cells (as judged by uptake of radioactively labeled thymidine), we cannot rule out either GO incorporation into the genome as a result of postirradiation replication or oxidation in situ. A more comprehensive understanding of a potential function for MMR in response to ionizing radiation-induced DNA damage and the nature of the lesions that trigger such response will require further investigation.
